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(54) EXPANDABLE IN-LUMEN GRAFT 
(57)Abstract: 

PURPOSE: To obtain expandable in-lumen vas graft by 
each tubular member having the first diameter which 
allows to introduce through lumen into a body path and 
having the second diameter which can be produced by f 
extending deformation when an outward force is radially 
applied from inner side. 

CONSTITUTION: The in-lumen vas graft or prosthesis 
70 is equipped with a tubular member 71 with a wall 
surface 74 arranged at the end parts 72, 73 and between 
them and has a diameter d which allows to introduce the 
tubular member 71 through lumen into a body path 80 
with a bore 81. The diameter expands to a diameter d' 
when a radial outward expanding force is applied from 
the inside of the tubular member. Suitable materials for 
the tubular member include silver, tantalum, stainless 
steel or any plastic material with necessary properties, 
preferably, thin-wall stainless steel tube with uniform 
wall thickness having many slots 82 on the wall surface 
74. As a result, the graft or prosthesis 70 can be 

expanded by applying an appropriate force from the inside of the tubular member 71. 
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19 IB S 

1 iB.m^^w] 

H«K:-c-eur«.««ta«i:|3]--»i»ffiicE 
t « i. -C « 9 ; 



2. aft*>^i*^«<^«5<^^ 

^^(fiJ»«l^»«W»^VfTK:EB^FnT*f 
0 : RJ/. 



ff * n T 0 : 

t 4r « -C jat 5 : 

D r- - -e . 

3 ( ^ O S¥ ffl 4* Sft ] 

Cstenis);)? -a $ ? n -C /t . — , Ji S3 <0 » IS 
^'j^-r i> tz 10 It \i . cn^<0«5ife<iUfI 

> \^ 7.^^ ^ ^ h ^ ^ 9 - VlCi^ffi?n 



?.fi;a ^2-1748513 (2) 

* 55 e« tl ^ ^ a » Cbody passageway) X (± & 
^(expandable i n ira ! umtna 1 srafl) IC §6 ^ & 

9^ffi4:9fiS(^Ai^?9%>S-Cexpandab1e vascular 

^KrtffS^f^ ^fiaCintralufflinal endovascular 
grafting) li tS ffl <0 ffi^ ^ ¥ Tf? g t5 ^» t CO ^ U T 

rtBiRffrt»«<w(i'&^Jtrof---e^ffiM- CO jflL 1? 
*5 -c s jcc V* . w SB <o * ^-a K<oiicstraiSi.-cfft 

^-ffi;&5£0<cw^^ffiM-li:9'<*rffl?ftcop^ 
K<OP109Sffi«cm/tt'te<OIC+53'tC(l{«5S?n<c 

® X ti f*3 K <0 ft ^ (erosion) ^r5ISiBC-rci:*^ 

{effl J: 6 »ttflRflr$t'Pffi(elasiic vascular st 
enoses) X « S Bf P» S (b lockages) <0 g ^ a. - 
V (percutaneous balloon dilation) T ^ o 
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^ jdWt -C jatP <0 a J« ^ «: JSW ® ? if -C (disrupt) fiS 

iz^ntz^&^mi>fzif>iz, tsi'^mm.m ^< - 

99 <0 Iff Cmedia02t Cf^R (advent it iaO A 
y i!^Cplaque)<0® D IC»Cf Vt^t^mtA 

&(±U8S:S((l^^a^<^i^9S2d (dissect ion)X 
(iSlt(spIitting)Rt/5l ^ S & (tearing)«'& C , 
Wfi^Xli^flciaKcOR^^ 05(inliina)X CI fill ^ 

iS-r ^(disiendins)9£&F«l£^;»<^ i» 9 U /c J9 X 
n r V ^ tf , ail » K 7 7 y li K 

t ^ c t -c e . c n c± a s j» sc fcMt ss 

rat*. :»flE2KlifttOtt'<A.-v»;:*:fe 

tfStS-i^aKOKrtigO (recoiO»C ^ 5 ^ CO « O 
¥«S O ??|6 5P^'^S(restenosis);4i C * C i J> 
fVilldr. A a (ostium)i: (t & RIAXR^3)( 

Sfi Sft 7 -f ;^ 7- A* (dialysis-access fistulas)!: 
^^ T ^ ^ n 6 i: <f , 0f ^f^K»l8lS(neointl 
aal f ibrosis)lC <t ») §1 $ e w n S BR^S^'PS 

£i^EE9!$n/r. (S]OttEa0:»<. 9fltf&B!(«&'d'«' 
9 IS (graf t-ar tery anastonotic strictures) K 
C;^l5ffi^nK»e3t»<OIT%3i(^£ (pos tender terec t 



J.f Rfl¥2-17485n (3) 

6 i \E t tz if> tz m. ^ ^ m -c h ^ • 

19 AS(catbeterization lab) r ff ^ Ix ^5 It n 

^r6» ffirE<^raa^ofc^^>. 8R«rtK79y7^;*5jfli 

7 9 -/ y SSL^ h ^\ $ ^ if fZ *) & ^ ^ ^ f* 

05^j«?nfcflR1?rtK79 -f ^ 

<OX;Sli!R«Pti l«S!(5tenotic lesion) O ^ & ftft 
nig 9 (elastic recoi I)<0 ^ < » t * 

offly recurrent stenoses) ^ IBl IBf f& &C iZ is X 
mWi^ntz^ ie;^i6 8R j^(Takayasu arteritis)Zt 
t/nSk«imm&W>Sk^^& (neurof ibrooatosis 
arterial s tenbse s) S ^ ifil ^ ^ !i * ^ -f- ^ 
<c|]5«ai£;«?RCfcn^<0l??SO4liai£<7)tt!H(fib 
rotlc nature)!^ J: 2> i # ;t f> n i ^ 15 t ^ t C 
t a>5 i!) & . 

•r*fci<>. Xttfi6«O#{<ra»t0at«fcar>jr» 

i^/yx-r-^ujcj: 9»}fi>f;d5a$n6#^aB&0 
» -a- i:: li . a t <c ^> C i 6 o ft ^ fn If . 

#<<o»'&ic, ^<a>t-*c^ox-S'<^aKi^o3c6 



tz iZ^^ fj: mtti i> my: i f^fz u t <n ^ . 

» ffi l± /j: /c • ft »c , ^ -C <i . # «c a 



3.fnfl ¥2-174859 (4) 
i^ihU'tuTi^a^^i' » ffl >^ k: -t * * 2 

9 ; a t^. 



^^(n^^ys^^^tz^zn y^xnn^^zw-^ 

g£ E n -c 1^ 0 : 
i 4: ffi A. T 0 : 

ft(w0E?i^L'Ci>9, ^ n\z X 0 . t&^if:^nn^ 
$ c i -c # * , 
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R L t S . IBfe I? ft t 0 Jt U : 'OSS O & ^ 

^ ic It ^) X ^ ii^ X mm fj: ^ ^ ^ iz 

m^im&^^um)^izx*>^^^nhcti:vj^t 

t ; ^ LXVh*S^(0 X ^ U ^ iz Z ^ t>i 

9 <fto/id6;&«0fi5RC/«ftfi5t«9ia;L*O*r 



U Z t ^ mm ti tz • Rttit^ *I6K«» 

c ? n * r ^ T ^» 9 <o Jii» , fjHE^(/m 
mm $ n ^ ^ 9 -c h i • in^Ltxi^^'sim^^ ^ ° 

-•e'TOIiCI) ^ A^SaaCtrans 

» i ac/f» 2 Ottffl 7 2 , 732:K»l»Of»2 
<Oj»»7 2. 7 3 & OMicSa^n/::fit^DB7 4 

oi&s. dfrwre» (3^313) • mi Ba^^isi 

ni> t . «ttffittll»20{*aUfcfi6. d* 4: 



?jra¥ 2-174850 (5) 

tuiainalu recanal ization)C i: ♦? 98 fl T * > 

K j: 9 B!a # ^ fc»?M»fllRCmedia5tinal vein) 
ffiffl : C3) nflftiSESCportal hypertension) 

A.<7>^ft: C4) ®, S^^tn^^it 

CO ^ ^ ^ IB K* 6d (S (support tve graft placement) 
;Rt/^ (5) SM?n/cXt4ttfi5lcS!a?nfcHa 

7 BB(C^?nfcfi£*^Fn/iiaSd'«: 
oflE U tft u I- & tfi i- i> z t ^ if^^-r ^ (O 

^fi--*- S »^ <0 5t r- V u ;^ M O « T *» 9 . ^RO 

h 8 2i5«©ttait7 I <oaS®7 A izmfiZ 

tr7 iAimi<7>m.^d^^-thtB. ^ ^ y ha 
jcRB^nrv^s. »iAiair^$n*J:9C, 

;^Dy h82CUFPajri±»«iatf77KJ:o-CM 

<oraiBt»->X*>-9. »»€E»*t7 7l±»lAia 
Ca5«n*i:7»=. ;^Dvh8 2<?5fft^^UV>S 



a V h 8 2 f^^tzn^m^ m^^^^^ 7 saw 

ttSft 7 1 1 ac/« 2 <0««. 72v 7 3*0 

KSi5n7 7 i^CSJ I RC/SrJ20dag5t#-r^c: 
i: <r <»r ^, , 0 55 {± . ^ x d y h 8 2 co ^ 1 C/ 

/cWft^sxDy h a 2<os?i Rc/i^2o*a^<o 

"f>ra«=EB#nTV*5. tlSoT. 4&;^oy h82 
comiRCAj|?2(^«8ffi«c«>9« a&^«e5^7 5<0. 
MCEB?nTt'-&««ZS5*t7 7ll. fl^ttastf? 
l<?)«¥:fr]fi|»UllC»-?TWftt*5^ov h 8 2 
(om I B.CfS^2O*S3g5C0«t>P^*cEfi$n6 c i 
it*, t^or. <ffa<ra;toy h8 2ti»S-r-6 

8fr5B<OJ:aic;;?D^h8 2oMOM»l*«i&- 

77, fliSi^S5»75. Rt/«»78* 79<0» 

M^?niJ:^<c, figSi^S8tf7 5co/¥?25?i^- 
-vh^Cttf'-Tjkt^n. RCf«aftt-S5«7 5. 
g5*t7 7ac/»tt7 8. 7 9<0«fffl<c«rffi^tt;d« 

ttt^>^m>^-Xl±7'o7^~^:7 0 (m4H)(7>^ 
<B3 S ® 7 4 (1 it R W ¥ » -C itt It n <c e> <c • 
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;^oy h82*^^J^-»cao^:^i^<c-5e<orawi 
«ri5ji/cnT^;9, J.o'ffiitgs^? l<0S^:^fSnai 
IZ fQ r> X ^ :S: tz m LX ^ :i ^ y h8 2U. 

a{/SI2<0«fiB7 2. 7 30K**ci,'V^-C'&ttg5 
*t7 l<oRJS|<;)S9(cEIE$nfc — oB$<0:^oy 
hii, ^^J&rxo ^ h 8 2<^ft^f<0#5i|£55'«C«?U 

2liff*^S*t7 1t0S?iZtC/J?2<?)«fi872. 7 
3<OP3JSSSlcift»TgS«7 8. 7 9l^i:5ft-&L 

f--tr, 70J±2-:>t^:iovh82Oft?lz«lir 

X(i7'o7^-4f7 0 2>5. ^iznmizB^tf nh X 

ci:irj:9, n tz ^ x , J^-lc R(/^|Sj 

^ K , m 1 B H ^ ? n /c J: 9 <c tfc 13 , !S ti- 

8 2*l«f|?Ji?^«J^<0^^tt«'S-r6Tl!)6 9. 
X^tcr^nm<OJ&ikii. y h 8 2 i'-Si^DnV^ 

S^J:ft^/^OiJ^tft«r^U, «*tfi5»7 1 I A 

5l±i«'>?^. cn<ci:or»ttfflM7 7<OS$ 
i'^-^^^iz'^n-t nti . ;d>i9«:^4^S5^7 1 

' «ttKtt7 1 itm I Aia(c5^$n/tj^tt**<i7» 
B^nrs^i B[ziicnt$n/i^tt^si-<&ff;d^o 

XU < s «tt8B«7 -Se^^" UT*Oi& 

7'a7^-H:7 0;>>Sig?nfc«-***5. ^ttS*T7 

I i> fzif> iz izm ntzti$^ (o^B^^mn X 

-c*<o^«i, fiBftt*aM7 5tiacA.wicfiif, ^ 
ntz X 9fiHftt*sit7 5<o-t^r> V h ibimm&n 



7 7 o ^ 0 <^ f .-t^ -/ h ® ecpivot) u . -t n 

a-C»««cE«t?n€»J:^»:, »ttffl^t7 1 
i> tzib^tapi hn^^ti. »tt»#7 1 

*f7 5Sr*)ai^#t*. 'tni:J:9«HS5*r7 7<0 

«3g5<O^9<Ct;t5v.h0l5-r5ia^t*fiS«'7 5<0 
— S5 r :^ 7^ U V ^ (spring back)jti- r , 

■C ft it nif <t «c . » « X o 7^ - -t? 7 0 

ai^-rsi. &«>fxu/ox--e7 0r4* ife-c 

iSSd - B'«fi5*t7 1li^I?l3<0 

*T---7^A.8 3Ji<=EB^Fn/c»«'SU i'^^fiSStf 
86«rA«L ; -tUTR^SU v^«*t8 6lii* 
31 ^ ffi <c ertffi^^^«>!-X!i7"of--t'7 0<o 
€-iag57 2, 7 3 «c|»gLTEa#nTU^-6cl» 

^8 3i-frfl^icjgfl£?n. »-e»ffli:siM-r* 

^^-7"jw8 30^i»f-^r^8 7K 
»fiU/t«»SU v^S#8 6Hv a - A. ^ ^ 
y Z 7:d^«?iaaf3d>*:^|Sli::ft0*5fi2tt)-3Xt><6 
Ci:;55ff^LV^. SI3ia*C^f^^K:. aO<0» 

-7^A*8 30S»ftBtis«:aSlK-r6/i*!>K:, * 
•f--f^-rt'8 30f-y 7^8 7*^<»ia^r3d»6^l^)l-T 

tt:/of--^f7 0;6«miStfiJ:^C*f--f^A.8 
3J:l=Effi#nft:a» &mit-X«7^Dr---tf7 0 
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?$m¥2-17485D (7) 

ng-Iike)J XII B 55 S5 *t (se I f -expand i n 

<o$gfiBa[»2R. «fiRX«Aia<offii»*rt<ojfii«o 

*^2BSXJi'ff4r^tert-C?Sib-#*«>(intraluoinall 
y reinforce)<0 h ^ ^ -C h ^ t f)^ ^ i> 

BRo^i BtajreanL-cstfEu/cj^stoi^snfig 

«rWertfiR'ff9m>tX»i7'o7^-Hf7 oil. /»T- 
-•rA.8 3±i:ffiffiXliffilO<^lt<?n*. *7^- 

fA.8 3tt*n*cMSiu/i<*®^ffi"ciS55a^fig«c 

BrSBft^i^rtffi^'r^m>t-XH7^or--t*.7 0$:^ 

2ilC//»f^-^A.8 3l±* taffl<0^^-C#(|:a»8 
OO^r- — ^A^t¥ACcatheteri2ation> iZ X ^ 0r 

*a>!-xw7'07^~4f 7 0 \t^{^MUr^<r>m^<r>^ 
*cT'ffisrt&^fl>^7 0«^6* 
uT^flcaK8o<7)rtK8 1 ^w^^^^ctt- 

ffl^n* Xll*CX/of---tf7 0 4:»tt+&c 
fcjfi^flin*. /»-?--7^JU8 3RC^»tt>1-X»4 7^ 

(Fluoroscopy) RCf/XJlfi&OKfflO:^^^:?^^ 
f5>C^*?-r$^o J?:V^-C7^Dx--b'XIl^ffifr 
7 Oil* •jfJx-r-A'S 3<0<^a'BIfig/j:aB?5^figtt 
€8»8 4<r*(lffl)Tlc{*5R^ftff>n. Si^tt-U*:)^ 
n, ^nKJ:53<or--tfXli»tt>4-70(4. 
4ia»ci5%rj:^«::. ^fraKSOifiSttl-iJ:? 



9Xll*<0<&<0S««c«<sf;d»^fV<9n/ilH8 9ir 
fSinTV*-Ctii:<* IB8 9(4 7^oir-H/xa» 

^11. 7^cr^--b'7 0tt^W^fig<i::^fl&TffS* 

nja.-:>^2oiffgd' ic^j^^n. ^ Lxm 2 <n 





B d ' 14 ^ a 


T 


ft 9 * * L 


8 0 (Oms 


O # !5 ? ^ 


n 




5^ * n * o J>» < L 


-C. #35^ fig 




'^Krt ^«[>1- 7 


0 li > ifii 'ff ^ t(5 


x< /u — >' 8 8 






aK8 Of*1<OF>ffS 


(7) a B ^ flS 


n 


S J: -5 C » Rut 




7 0 O <« K (4 




err 8B o J: -5 iz ^ 


ft^aSft 8 0 cOfiSer 


4: 51 S C ? 


r 




^ t fi ? 4- J: 




»: 


R 7 9 7 T^X 




4- (4^ a Eft 8 


0 


F*i -csw;?- 7 0 




X ii^ i> t£ h ii 




^ m ;^ 7 0 14 C 




V 7" a 




8 0 ^ t f^:^ tz 




C t , R (/ 




< §1 $ a (t ^ 9 




o r an /z 9 




C i: t a nil 
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IK] ¥2-174859 (8) 

j:^ir^«Ea»8 Ocortg ici:9. ^ f - r 

A. S 30fiBS^figJ5:a^-8 4<Of«53oaicj:oT 
d' *iS^S?n^>. ^-^T, {#55^^n^oai£^U 
f:7'or--t'7 0J4, jfli^j^)K?f7'<^-v8 8d5 

-r*wij*?T$r, 7^o5^-^f7 0<0»!RI4#'» 
^{tESK 8 0 ^fiSer(rupture) ^ 51 $ IS C ^ <Clr> 
-Cft67. yo'r--tfXl4^tt>4-7 0;45 Fldf 

*a » J 31 14 r e e f« ® S5 « J TC to ir* R 9 14 , r 

i4<i:t^<. C'?L-Cf6&1tXf4:^«^agS<Of^g52c®X 
14 F^SOSi^ (erosion) ^» 1^ Ik ^ n ^ • 

|l^>?i£<0KIS«r^t-^^{^aK8 0<^r^l&8 1 

ffli-Sc:i:*5jei5J&:»^rri4, ifliff?^)Rm'<-'i'- 
v8 8l=J:'5ffiSrtilR^»«H*<Of*Kl4K'?SlH: 

>t-'7 05r(Effi-^-6tti5ec^,'t>TI4, f*?Bl7^-/r 

i4»6Ho£^att»a'ittws-r^>c i:(4-c#r. 

-:^8 8«:-ElU**K*>i-fii&Kl4«:v^<0-C, h 
7 > XA- < ^A'lfil^^^^Clransluminal ansiop 
Iasiy)Kg Pea 4» f*3 ^ <^ ^ ^ ^ (endothel ial denud 
ation)OeS;5W<A. - vOB^^bi L^^J^iZ it^-t 

^n*. Kc, sift±i4, »«>t-70<o#s?tf 

«i«»ia>!-coMPXI4{*?5?n/lxoy h82* 
2 U T S tb ? n e O -C , « 1? ? n -6 f*? (preserv 
ed endoLhel iuo) (7) ft J4 :^ S S T ^ 2> • II , 
&«M-7 0<7)#!a?n/cXDv h8 2rt<0rt^O 
« to n t to »rw< y ^ 5? » W 5? J: 9 ^ * 
n A: J: 9 , a 2g to ^ 4> *0 & ft ' W - V (nu It i 
centric endothel iai Izat ion pattern) ^ i> tz h 



o 7- - -if 7 0<7)^t^^85^7 1 li9if:<^mif^<^&Pt 

<c (t nif 6r ^ . « S 9 0 W E «^ t^: 25 7 1 
60) 4-A«L-Ct^-Ct.t^^o ®i»^a9 lliiS 

T(r'S^je9 2*^«>iKort^T^j:t*. m 6 mtz 

m-f X ^ tz, ^«a4£g53Eriaiirffit/-ci;S^3e92 
(l^ftO 'J V •>'Cridce)g 3 « XliffiOi^^O^ 

t^T{lS?7iaS.I/m8l53±flc«-i5/-0fSIC^ra$ 
^^rfStfflL. ^lA(a753i»6iaicMSU-cS9ffi 

»70*wS^?nTir**j:aic^ ^tt>*-X«5^° 

icxi±»g&fia[>fxi±5^0T---e7 OMicffis* 

nTi.^6<0(±, Wtt»ttfi5tt7 

tfsicttnio-hmsitFn. Jt i. X ^ St- ^ 9 f^Pi i 

0 0 li. m7\SHZ7jk't-X^iz, »e^«>f7 0X 
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?.^Ph1 ¥2-174850 (9) 

y y 3 y K . -"H y ^ K * t/ ^ n h O Pi 

^ft:a»8 Oniz^^-t hit iby.it 0ti^^^% 0 

ABT^ss^eaicH xmu.\^iz^^ 

*t 1 0 0*^fflfii'*Sl|5t7 5C0|S)i;i^-<fi|C^f«:W 

UT. 3;^^^ffl*flOOOff#«fflft«r*««7 
Se « «c «± « S i: IS 6 -J . L L «c ;ft< ^ . 

^ ^ <^ 9 \ ob<o^^^®i 0 Mi. gfif7Ea 

\zfr^-r X ^ iz . ^|fin-XJ17'D-r-'e7 0<Ofi£« 
■!?<C*7G8RtA»8Ht<>JH-r*i:. »ttfrX 

2-5i:<'*-3/iJ:5tt'>3R<^»«>^7 0€:ft« 
UT»IBM•XC4 7^of^-^f7 0' «r?^i«r*Ci 

a»=*si:T^<^o^»M-7ot3i*'^^'fi5*ti 0 



70' ff«L<l±. # 

^^4tl 0 Olim 1 <^«tit»tt7 0A(0l92O«il 
ffl7 3 tl8 2<^«^ttffl*r7 0 B<7)» 1 0«a«7 2 

^^Sltl 0 Oll2fc«^»2<OtfttfiS*t7 0 B(0» 

2oia«7 3isi^3<7)B'ttss*r7 0 c <7) m I co^a 

^^'^fiS^tlOOU, ^»>tXli7^07^-*'7 0 
tttfcfl8*:i^>2>ir&* ^«>J-XH:/crx-^7 0' 

las ? n* « T «> & . 

|R2«0«SSRC^IftlRl<0MliS^»2O 



IS) ¥2-174859 (10) 

it ^ B ^ h u X 7 ^ » la X »i 7^ ° 7" - 

d 3J;iCE»?n-ri^D'C:U-CJ&fl^iO(lfi;5^Dg5<0 
--tf70naclfctttt3*^^SB*tl OOSrEittL. 

fc<o-c. »«>t'X»4 7'oT---f7 0' 14 » ^mn- 

IC © 6 U H 13^ »^ SI ^ ^ Cart iculaie) 

i^^s-csT. ^«:a»8 0rtK:^mri?nsff 
* L T K a a BB ^ttfto;^crv^i?j^llK 

»S1¥«Sttr^»^EB$n-C(.>X»S^t^fi5^f 

M«CT*LT»«ttS«fcPI-*PIBJcE 
IS * n r i>- 9 ; 

L * U T 3CJ» U /i » 2 W a g ft W U • tt»2<Olff 
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i- i Z t i'^t: $ ^> : 

S»2O«|«2tCf&|»i<0ffii^^|g2<0«ilS 

o T- — -e . 

S?2(0Jai8iJ»2O©*tfi5«OSf? 1 <Oiag5tc7)|«I 
#O»2O«!Si^3O«'ttfiS*t<0lR 1 0«g5i: 
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